A study of the kinetics and mechanism of ADP-triggered platelet aggregation.
The time-course of ADP-triggered aggregation of human blood platelets has been followed by sensitive right-angle light scattering intensity measurements as a function of the platelet and fibrinogen concentrations. Rayleigh-Gans light scattering theory has been combined with the Smoluchowski aggregation model to predict the dependence of the right-angle scattering intensity on particle size and concentration as well as the time-dependent changes during aggregation. The validity of the calculations was confirmed by measuring the scattering intensity with suspensions of polystyrene microspheres of known radius, as well as the time-dependent changes in the 90 degrees scattering intensity during aggregation of these particles. However, in contrast to the predictions of the model, the time-course of the scattering intensity changes during platelet aggregation was characterized by single exponential decay with a rate constant which reached a limiting value of 0.017 s-1 at high platelet concentrations. The value of kagg was also independent of the fibrinogen concentration over a 30-fold range. Covalently cross-linked fibrinogen dimers and Fragment D-inhibited fibrin protofibrils yielded aggregation rates that agreed with those measured with fibrinogen. The results indicate that the rate of platelet aggregation is not limited by either the rate of fibrinogen binding or the frequency of platelet-platelet collisions under these conditions.